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Low grade inflammation is notably suppressed by
conventional anti-inflammatory treatment: a randomised
crossover trial
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C
irculating concentrations of C reactive protein (CRP), a
hepatic derived inflammatory marker that is secreted in
response to specific cytokines, have been shown to

predict the risk of coronary heart disease (CHD) and diabetes
in large epidemiological studies.1 2 These data highlight the
concept that inflammation is a central component of the
pathogenesis of atherosclerosis. The plaque composition of
unstable coronary lesions includes an abundance of inflam-
matory molecules and cells at the shoulder region and these
may act to erode the collagen cap separating the atheroma-
tous material of the plaque from blood. The strength of
the prospective data linking CRP to CHD are such that a
recent American Heart Association/Centers for Disease
Control and Prevention consensus report suggested that high
sensitivity CRP assays may be employed in helping predict
CHD risk.1

The recognition of the contribution of inflammation to
atherosclerosis has focused attention on the impact of
treatments on inflammatory markers. Treatments with
proven effects on cardiovascular mortality, such as the lipid
lowering 3-hydroxy-3-methylglutaryl coenzyme A (HMG-Co
A) reductase inhibitors (statins) and also the insulin
sensitising peroxisome proliferator activated receptor c
activators (thiazolidinediones), exhibit anti-inflammatory
effects providing indirect support for the inflammation
hypothesis.1 For example, recent trials suggest a CRP
reduction of 15–40% with statins.1 3 4 Detailed molecular
mechanisms for such effects are emerging. However, the
impact of other conventional anti-inflammatory treatments
on highly sensitive markers of inflammation such as CRP has
been sparsely studied. Such information is potentially
important since there is wide interest in the development of
novel therapeutic approaches in cardiovascular and metabolic
disease. Accordingly, we have assessed the impact of
glucocorticoid administration on circulating concentrations
of CRP in healthy male subjects.

METHODS
We conducted a double blind, randomised placebo controlled,
crossover trial of five days of 1 mg twice daily dexametha-
sone treatment or matched placebo in young healthy men.
The two phases were separated by a four week washout
period, with blood and urine samples collected at the end of
each phase. CRP was measured using a sensitive double
antibody sandwich enzyme linked immunosorbent assay
(ELISA) with rabbit anti-human CRP and peroxidase
conjugated rabbit anti-human CRP. The assay had a lower
sensitivity of 0.10 mg/l and was linear up to 5 mg/l and
logarithmic thereafter. The inter-assay CV (coefficient of
variation) was less than 6%. Change in urinary-free cortisol
(UFC) and CRP concentrations were compared by paired
Wilcoxon test.

RESULTS
Nineteen male volunteers completed both phases of the
study. None reported any serious illness or infection before
the study; one had a basal CRP . 10 mg/l, indicative of a
subclinical infection. This subject’s data were therefore
excluded from further analyses. The mean age of the
volunteers was 24 years, mean body mass index (BMI) was
24 kg/m2, and median blood pressure was 129/66 mm Hg.
Following five days of dexamethasone 1 mg twice

daily, UFC declined from 6.76 to 0.31 mmol/mol creatine
(p , 0.0001). There was no change in BMI during the study.
Circulating CRP concentrations declined significantly; med-
ian CRP concentration after placebo was 0.83 mg/l (inter-
quartile range (IQR) 0.13–1.75 mg/l), whereas median CRP
concentration after dexamethasone was 0.15 mg/l (IQR
0.11–0.53 mg/l) (p = 0.001, Wilcoxon test). This reduction
represents an 82% decline in median CRP concentration; 17
of 18 men achieved a CRP concentration of , 1 mg/l.
The extent of reduction correlated to baseline CRP concen-

tration (r = 0.80, p , 0.001). Thus, the median CRP
concentration fell by 80% in the six men with the highest
basal CRP concentrations (median 2.27 mg/l), 63% in those
with intermediate basal concentrations (median 0.74 mg/l),
but did not change in those with the lowest basal
concentrations (0.12 mg/l)(table 1). Clearly, the sensi-
tivity of the assay precluded definitive results for the latter
group.

DISCUSSION
Using a robust study design, we demonstrated that modestly
elevated CRP concentrations in the context of low grade
inflammation are notably suppressed following five days of
dexamethasone treatment. The extent of reduction in the
group as a whole was approximately 80%, considerably
greater than that reported with statin treatment.1 Moreover,
CRP reduction was particularly pronounced in those with
high basal concentrations and predictably negligible in those
with low basal values.
The mechanism of CRP reduction with corticosteroids is

not clear but is presumably a consequence of the same
molecular mechanisms that subserve the more commonly
recognised anti-inflammatory actions of glucocorticoids.
Inhibition of NFkB may be central in this regard. While
there is no suggestion that glucocorticoid reduction of CRP
has potential as an anti-atherogenic treatment, these results
are of interest on at least two grounds. Firstly, they reveal for
the first time the extent to which low grade inflammatory
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responses can be suppressed and indicate that elevated CRP
concentrations, in apparently healthy individuals, may
indeed reflect chronic cytokine leakage. Secondly, they
provide a benchmark against which to compare the CRP
lowering effects of existing cardioprotective agents such
as statins and, in the future, a comparison for newer
classes of statins designed as anti-inflammatory agents
rather than lipid lowering agents.3 As indicated earlier,
currently available statins can only modestly reduce CRP
concentrations.
These results may not be applicable to patients with CHD;

nevertheless, it is perhaps relevant to note the recent
finding that oral prednisone treatment resulted in a
striking reduction of clinical events and angiographic
stenosis rate in patients with persistently high CRP concen-
trations (. 5 mg/l) after successful coronary artery stent
implantation.5

In conclusion, while the question of whether CRP is
directly atherogenic remains controversial, there is evidence
that it may cause endothelial activation and hypercoagula-
tion.1 Based on a wealth of prospective data, an ideal CRP
concentration of , 1 mg/l has recently been proposed;
concentrations above 3 mg/l are considered high, and such
individuals have a more than twofold risk of CHD after
adjusting for conventional risk factors.1 Our study clearly
illustrates that conventional anti-inflammatory treat-
ment can dampen CRP to , 1 mg/l in the vast majority of
cases.
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Table 1 Median CRP concentrations after placebo and dexamethasone treatment in all subjects and in subjects grouped
according to baseline CRP concentration

CRP concentration
following placebo (mg/l)

CRP concentration following
dexamethasone (mg/l)

% Change in CRP
concentration

95% CI for change in CRP
concentration (mg/l) p Value

All subjects (n = 18) 0.83 0.16 280% 20.18 to 21.37 0.001
By basal CRP
High (n = 6) 2.27 0.45 280% 21.13 to 24.20 0.036
Medium (n = 6) 0.74 0.27 263% 20.170 to 20.77 0.036
Low (n = 6) 0.12 0.12 0% 20.045 to 0.055 NS

CI, confidence interval; CRP, C reactive protein
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